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BASIC ABSTRACT: 

EP 1148159 Al UPAB: 20060118 

NOVELTY - A combined yarn has a first metallic strand; a first 
non-metallic strand of a cut resistant material; and a second 
non-metallic strand of a cut or non-cut resistant material or fiberglass. 
The first and second non-metallic strands are interlaced at intermittent 
points. The metallic strand is encased within the non-metallic strands 
along at least a part of the length of the metallic strand. 

DETAILED DESCRIPTION - A combined yarn comprises a first metallic 
strand (12); a first non-metallic strand (14) of a cut resistant 
material; and a second non-metallic strand (16) of a cut resistant 
material, a non-cut resistant mat erial or fiberglass. The first and 
second non-metallic strands are interlaced with each other at 
intermittent points (13) along the lengths of the strands. The 
non-metallic strand (s) is a multifilament strand. The metallic strand is 
encased within the non-metallic strands along at least a part of the 
length of the metallic strand. 

INDEPENDENT CLAIMS are also included for: 

(A) a cut resistant composite yarn comprising a core yarn 
including the combined yarn as above; and cover yarn{s) wrapped around 
the core yarn in a given direction; 

(B) a method of manufacturing a cut resistant yarn comprising 
positioning a first strand of a metal adjacent a first non-metallic 
strand of a cut resistant material and a second non-metallic strand as 
above; and passing the stainless steel strand and the non-metallic 
strands through an air jet texturing device; and 

(C) a cut resistant garment constructed from the combined yarn as 

above . 

USE - The combined yarn is useful in the manufacture of protective 
garments, i.e. cut and puncture resistant gloves (claimed), aprons and 
glove liners. 

ADVANTAGE - The inventive composite yarn has a metallic strand 
(particularly a wire) as part of the yarn construction that does not 
significantly kink and form knots during knitting. 

DESCRIPTION OF DRAWINGS - The figure shows a schematic 
representation of the structure of the combined yarn. 

First metallic strand (12) 

Intermittent points (13) 

First non-metallic strand (14) 

Second non-metallic strand (16) 
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[ if «IH 5 8 ] miam-X F 7 y Ffc it/'smx F 9 
y F fc^»T3c*§$ix/sW«tt«*^IM, ^WWiftttt 

t4^i;/^{i;*'7xs*i^c7)^zx F 7 y F ^ ? ii>^3-^^ 

t'V^|,|f*^5 7tCfe«c^3?<^, 

[ if *IM 5 9 ] miam- X F 5 y F mm^^t^ 
Ux^py. r7SF^fcJ;t/S5t^ffi|ia^*II, 4^ 
yxxf-/!^, -^-fpy. T-feT-F. L— ay, iSiJi 
^ ym*-(^^j:mt^(=mm^tix\.^im» 

m5 7^ZsdMcOim, 

0 ] mimx6^^j:mmK m. 125- 
1 ^ yf-<?)rail-c-is-3 T I > sii^fl 5 7 tcfa^co* 
«. 

[111*316 1] lHnBI|-XF7yF***«j7 0-H^12 

0 0 T-'-)ix'hhmsm 5 1 \izimflrm. 

[ if *ii 6 2 ] wm^wfi^-^hhw^-^ 5 7 {cia 

[000 1 ] 1 . ^BJ<7)Sffi:«-» 

bined yarn)fOS«:J^», ^^^^^-l-M-^^Sr-^tfa-^^fco 
mposite yarn), ^(r<i>OTC*>*>^fe^*&iStjt-tl.iti^ 

[0002] 2 . ^BB<7)#S 

xrnyfcj:r>'^^7-f:>— ^Mit-rScOtWffl^ 

Jt<7)-3Pt LT^JiX F 7 y Y^-^ts^-^Mzm-h , 
[0003] ^«*B£^J-S:-g-tf«-&^fe. H^U^fitof^ 

S*SrilS^-ri.ft«W^rWft{i*H#l1=m4 3 84 4 4 
9^fe<tV'|iII|4 4 7 0 2 5 1-^^-^tf, *Il^tfFm4 
7 7 7 7 8 9^\m^miiU^<r)^-h^h^htit^^ 
SriaiKL, -?-<rt'{iV-^-^-c7)XF5yF*inr*(C^ 

y/t/^JiXf ybxxf— j; d^^Sx F^y F 
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[0004] mm^co^i. mmim^:mm 

mmmc^^^mm.mximtszbi)^x'^ , ^cowi±, 
SB^j-wt. ^mmz^txMiR^fi^. 
[0005] mwmu. immmmxh , 

mix f -y y'imm-ti'£-m*^h i>zb m\-^cr>Tmm 

[0006] immm^^itm<^m^mimm^^x^ 
fflSfii.c7)T\ mm^^x'^tit^ffimiJkfSimitr 

[0 0 0 7] ::iTm'M^j:<ti:>-3bLXX^yvx 

"fyi^ xx^-)Vtfz\m(ov ^ ^r-xvyyY^^W- 
mui. Mim^mmmmi. ^-x v^yY 

[0 0 08] i/^, mm^\z. ik<nv^^-^^wm. 

(Tifz^m&^fih z t ti-x'^ \ ^nmsx-mk 

^J:dlz^^^-xhyy}i immttiii^) im<^ 

«i*tfc I. ztiz^<oz (^^mmh*-m?> if tit- 

[0009] u-^x. m^fpiz^tnit'^i,zh-^tix 
^mm&L^j:\>^^>(^-&^^:^tim-^Mzm-i>^ 
tmnhi. ttiM^-^-^xhyyvimr^iib^zm 



[0010] m(7>mit!o 

5tLh«O^I5X h 7 y K S: ~ oJiLhco^N^MIKIitX 

'matf" Zb^zX'Oi^^ixhZtt-X' 
^hzbtiM^m^tifz. Z(^m\,^mimitxhyy}<i 
V -^-x h 9 y K t fe^-rs i (iliJSKlpcoy-^ ^- 
^h7yK4'{ct.-Q^it^«5^mS:|5er. -em-j:'? 
*tcm® Lf.:^f ij^^ LtC, ^~X h 7 y h'coail 

[0011] ^.mm'piztm^tiumxhyym 
Wimnmrn. immmmtmnjiV/ttzit^yxm 
mx'h hzh tfix't I . mtx hyy h'io^^^< t i- 

':>ii-7)i^y ^yjiyvxvyy^x'hh. '^hinfzm 

^Mi. immmfffiv^^-^-^ff)imcr>fzmzh-^ 
mwcttz\m<r>^k th^zm^^^htih. 

[00 12] §^>t. *^BB{i. ai!cc7):^Xh7yK 

\-yyV(n^mz^'jX^Xm\,z1&^mS\^-:>< hx^ 

-?T ; miM^<r>x Vyy ( i ) ii'-^r < i; 
c7)'7^-\'-;^h7yH\ (ii) 3^*. if«ttcO«|^f;5> 
'^^T^^-^^^S^Mxh^yK, fcit^' (iii) * 

'i^l.ii'->^(r<tt,— :>soiajD<0^^^«;?.>-7yK {Zfi 
(^^mwmmx h 7 y H<7) a *>^^:< 1 1,-- 
7^9;<yho;^h^y kt'J)S ) . $-^tf*ffi{iRi-r 

[0013] m-fcJ;ViiSnc7)^N^S88f:^ h^yKJi 
|B|-TJ)I. ^ i:*i-C-# , ^^j:h'hW}it.tz\t-^X<nx Y 
yyY im'(m'^W^<r>'7}V^y Ay)^yv<nxvyy 
YX'hhZh-b-X^h^ ZfxXzK^^ WflJBrttxh^y 
YMim'm'&LX Vyy Ybm^'^ix^ Z t *iT'5 . ^ 
tif^nxhyyvco — 7^y hto^ch^ 

yvxh*). mx hyy vmmnkX'ht z t m-t 

[00 14] vA^-xvyyY\im'^^yy -{yy^y 

num.-y^^-x'hhx'hh^, ^m3cm* 
h 7 y Kioii « oaE*i{±MSJ±m- 7 7 ^ y 
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i^^mx h 7 y F {±7 >f -V- i i5 0 iz^m^ti?> COT. 
mm "th'oiiz" {ijia-cJbOjyTffifflsns-cJb^ 

[0015] ztii^coi^^^li. BWttcOic^^rfiO 

mffa^wm-t&<7)izm^x'mm-tii\ t Jtim^n sr« 
m^p^z. mc^^b^mzM-^^^^ztti^x-^ 6 . hh 
friEte-^^ii. ^^^kcr^ar^h Lxmm-th^ 
^nm^XhyyYcryth'O^z. m-ii^^- 

xhyy vi}m-:fimzmimi^iii , m-:frj^~x 

hyy¥^. mmm--:(;^^-xhyy¥ff)th'Olz. m 

A'-x hy y]it Mm--)f\tnzmnnx h x 

[0016] ^^$:XT>>x -y Y-X-mMt^lT'mi. fi^* 

-3*>{±, tax^imm-ti<^izmm^tLi. mm "m 
I" (±. -mi,z. mmy^y^yh-fkimi. ^yy 
Aii—r^n^i. t^im<^-m:v^m^-\tx. ^<r> 

fr^^xTi/x >y h {zk-^xwm^iix . ^<^mm.\z)v 
-y-mm^fi. mz^<nmmi^\±. 'j^-yva^^ux: 

WJm^hh-h, ^mniMM^h. fsEfflSiiliXTi^' 

il#lt^3 9 7 2 1 7 4^t;^^$^i-CV>|,. 
[0017] ffiiO^'-f TcOXTi^'x h^Oafe**, 

S>S, Z.Kt>'m\zi.->X. r>i:'<fiS«:&fi/i«*>* 

^4Sri?SitL, t^-y^Axn^m-fh^t^zm.'fh 



5 5 7 9 6 2 il/liim 5 5 1 8 8 1 4 

[0 0 18]*Bl!|ti^m3 8 24 7 7 6-^, |SIIS543 
4 0 0 3^JoJ:V|3im5 7 6 3 0 7 ^^H^V-Zflh^ 

mz^m^flX\^h'S:h\z^^^^mr^m^t£)£<rmm. 
mm\z\i. mM}.zmym^ivam^(^--)\:xh 

(n-^jv^y ^y^yvUz. ^i:^r^>IcoxTi^'x>y h&jp 
tX. SI«Wtt&*o-Cv^^irV^7^7;^>-hOgp^{cJ: 

\i%u^^^-^'±hzhmm^iix\'^h . 

\,zm.^-kt-^^i'mif^£<t£h. Z.fi(yamm:-M-th 
Ut. mX&:mzii\\X "3C*§§^1^>:* (interlaced ya 
rn)" i:, fficOJi^tlfi "*&;^^-^;b$ix:^c^fe (entangled 
yarn)" Pf (fix l> i fc A% |> . 
[0019] ^ 7^ y VMimX'f^Xmz^k 

7^^h^h<n\m^^it^^hiz^\izm\^t:>tvtztK m 

[0020] *l&0Bc7)^tif>c^j3 J:t/^cofficoiiJ®{±. 

if^ L\^'smm.(n\^xy<rmm:mm^mx.xm.^ 

mmmh m<^mm^m^<mm\i^m^ts:WLmz^ 
r-r, 3|s^BH{±, z.Kiowmzw^-^hfj:\-^tm-t^^ 
x-hh, mmm\i. t-mmmt.zm^^tfix^'Amm 
<n-mm^Lx\^iiiK ^%m<7y-mmmt:m^s 

[002 1 ] :^WMcr)±Mcr)isXmmsm. mitii: 

r/mmi, mmmt ti^^z^t (:.ixt:W.Tcr>mm^j:m 
mfi-f,. -mmm^zmm^ti^x'h^ o . 
[ 0 0 2 2 ] if s u^mmmmc^mm^mM 
mm "ma- a. ^mx-m-t^m^. mxv^^mi: 
mi^±ximzmmititm&}i&i^t:jm-th, -hk 

^z±t^^^^x'h?>. imnui. u^^y. x 

\^<\tm^'^tix\^hii^^fz\±y^^mitmm^tti 
-ttzmm "ttat" ^z\t^ ±iecotcoc7)v^-m*^coa 

[ 0 0 2 3 ] fflis "«tttg«*t" (±, imx-mith^ 

mMzmLx\^hx.oti:M\-m&.mmh'?yx(m 
m^mmth. -«(cftttig^i±. s*?cosa*i«jtc7) 

[0024] fflis "7 ^ 7^ y 



i(7) 001-355137 (P200 1-03 7 



MM-t^. mm^m^-tm^coy ^ y^yhii. mm 

1 0 0 2 5 ] MS *ffl-C'ffiffl-tl.%^. 

t fdmrnx-mm ^titimmy^hyyv ^ sw-t s . ^ 
li. mimK)i,zX'yxmh^tix^^?>XT-rji'y 
j'^-b^i^^um^-.^mi^mMy ^y?<>hi,i<ii 

Xh^y}^t'^^j:^-7/li-y ^y:?(yh^; tfd±^- 

y.hyy]^t'^^j:l^yy^y^yh^.^1^t^^mm} 

[ 0 0 2 6 ] fflli "fe-^* (combined yarn)" i±, 

vm^t^. xhyyvcr,^jy^'^nTi^t'ti:iti,z 
x-ox. mxmmmx\ nmmmitx hyy¥ii^u^ 

/tfz<,±:^yxmmc^x hyy ¥t^^^tifz«^m'\t 

[ 0 0 2 7 ] ffllS "1i-^*(composite yarn) " (±, « 
X-mm-tl^^. —olil±cr);*A-^fe (cover yam)?:^ 

•&« 

[ 0 0 2 8 ] ffli* "^^TX*&$-ti:-S. (air interlacin 

g)" li. ^mxmti^^. '?j\^i-xhyyr(7)^t: 

X . ^XffJi,zmm^-tf::Si-<7)x hyy i^-f^hibf^ 

^^■(air tacking)" t^^Zbm?>. *liT'ffllS 

m^-nxhyyV {Ztit^XhyyVcr,ot>'J^-'Kc<b 
T"S)&) ^4NPBc73-r5ri?-(5>l 0%*}||iOafJ«*& 

idLmmmz. mxmzmx^tix^^i. -^coxr*^- 

{±. ffill-:>TV^.S. xT-C-3e*&$ii^cg|5^t-5r^3^®ig|5 
^^iVt^j:h-h "^'•y^'(tack)$n" . ^LX^m 

iiT V ^=5rv ^mmmm^iz i-oxmxi^tix^^h, 

[ 0 0 2 9 ] MS "S^^^atf (encasing)" ttdi "^^ 
^v: {±-e*i tM^•C i W!f*l Srif ^> ;t. *j J: t/ffi^J-f I, 



[0030] *f&BJ]c7;*£^^f, 10^01 tHj^fi^Jt:^ 

ML. mmm^^^^imi-hzbi}^^^. 'y^£<b 

h-^cDV^-^-x hyyY12b. K-TOBfttW 

^>ffl^$tL!t^->^r<tt-oi?);^h7yHl4, 16b 
^r#^t'V^|.. :^h7yh'14i: 16{45v^l::3aS§ii 
'7-^-^-Xh5yHl 2cOti>0tc#-tfO*S^:^h 

yy-pio co^:fttc^ -0 T . mxmz^^mm 1 3 sr 

fiSiLTV^-l.. ^ix^^iOXh^yh' 14, leco—lJtfz 
imiJiJ^-^fl-i- y ^y;^yh<^Xhyy\^X'h^Ztt^ 

mtu\ xhyyv^iA, i6i±. mimis,thfz 

X-^^^ti^til. mWj:mmi8blXli. Heberlei 
n Fiber Technology, Inc. A^A.A^T # I. , ift^+y 
^^'-*lSi./^Sl ideJet-FTga*iJ)l. « 

[003 1 ] z<7)^m\i. 7i^^'tmmco-7jui-y 4 y 
^yh^.iiXX/y4^-xYyyY^^nKKh, iti 
i^<7^^^MWi<n'm:mzmmLX . ^ti^<r>^<^y 4 y 
^ybS:, ^(Ti^^iiZhtz-^X . mnzHiil/'?^'^- 
cr,thK)l>z^-iizm?^^h-tl. tfz, zco^mizj:-:, 
X. Zixi^^xhyy¥(7)^Xm^j:^ti^^Z'>X. -k 

mz^-yx^xhyyvmzi^-^m^^t?,, iti 

hcom-^mmii. ffiffl Sttl. jDXggt ^xhyy KiO 

m^-^hitizmtx . m^. ^^iumo. 125-^1 
^ y^<^^m^tix\^^j:\^^x hyy mmrsmx ^> 
rix\>^^. i^-^^ti^m^tix\'^?>xhyyh(o^m^ 
^'^rz'0(7i^xhyyh(7)mii. ^<7)mmizmi^iih-fk 

X hyyh<7)miiXr/m&cr)X d =5r^i!ct i oT^^L-T 

^miiminh^j:^\ ^^mmizmi^^rt^^ 

[0032] mi fc^-t*S^*;{4, mttT-ffiffl-ri.A\ 
tfzimcoxhyyVbm^^h'itX. #S<7)1S-&*C7) 

m-C-\ a-^^2 0(4±aiC^gffitJ; 0»jt$^l^^*S-^ 
^a:>aTXVyyY22^^L. i<O^TXYyyh2 

2 [zm-iif<~x hyyh 2At^m^mii^inx\^h, 

^cO*>'<-Xh5yH2 4<±, ziTXhyyY22<r)± 

t>*)i,z. y^-umzm^imhtvx^^^. w.-^f'^-x 

hyyY2ei)K m-:f}^-i~Xhyyh24coth'0 
(c, m-:^^<-x hyyh2 4bWcr>:fjmz^^i'Hfh 
tlX\--^l , f^-:^J^-X hyyh24 ttiitmz.:^^^- 
xhyyh26cr,!^ib^iyi4yi~'^tz^ii^3"~i 60 
COJt*-C'^##{tTi,=t<, Wyf-3^^0*<J8-14 

m<^itmmtu\ m^com-^^izMLxMiK^tii 
1-^ yi-^tiKx^m^mmmi. RR^sfi=srvw, x 



[ 0 0 3 3 ] 03 fc^-oT. m<r>m^^ 3 0{±. ±.^ff> 
::<7)Xh7yK{±lir3r;^h7>'h'34i:W 

o{±, m-;<fA'-;^h7yH3 6tji<7):friBit. m-i} 
M'-x h7VF36£0Si)'5 i^^?i#tt'^i^^m~>&>'^' 
-Xh7>F38Sr#*tTV^Ti>i:V^. W.-Af'^-X 
h 5> F 3 6 h ^ y K 3 8#^(7) 1 > 

TiBigL/icoi: [5i tmm^mx^xmK'z-^ h , 

[ 0 0 3 4 ] [34 tlSiJc0llSfe«gS4 0 ^^-f , iOSIM 

h^y K4 4 ^%^m^t,ix.fz 

-X F Fcr)T--;l-ioj:t/'^ii(^x F 9 > FTi^^'lKi 

:3TXF7>'Ft*A'-;^F7yFc^^lSSOiH;i^i 

d, M;t{f. -ojyji(^xF5>F2-, nrSrlSii-ri. 
tOtffifitL. ■^LT--:3tLhc^*VN'-XF7>F5rtlflt 

[0 0 3 5] XF5yF12{i^i|!}:^^JlcO, Sf^L< 

icox F^y FfiiF* L<ii:XxyixXX^-yUMT'S) 

0. 0016-*<30. 004-fyf-. *FSL<{4*«)0. 

oo2-*^jo. oo3^y^<?5^ii:g&5f-5AL^X'ib 

[0036] BWtt-<:'S)SXF5yF14{4. 

:K';^^7^y, #iiL<(iff5ia«[5K'Jxf-^y (i^ 

TOii-^i'-KUx^^V knfjffLl.) cost 
Jt. M;l{f. Allied Signal*^'iSB&LTV^SSpectra (S 
iSffiS) ilSil ; T=7^Yim. OuPont Oe New 

ursAiSgJiLTV^SKevlar (S^ffig) ^ : HXlfm. 

Hoechst Celanese*i«3tLT^^ 

SVectran (^llffiM) wmti^hh . ^n^vcmmmti: . 

il-WBTtti7)^^i: tT(4, Hoechst Celanese^^ii, 
A¥T- ^ ^ Certran ( SIMS ) M I, , 
[0037] ^^li^cOfectt^ffiWBWttiiSMIJi, jii^ 
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>yFco»®-cffiffli-5t, rnifmrnrnt^^-r^t 

**T-# S t #;i ^>*lS , W^3JBfec0X F 7 ^ F« 
T--;Wi. *«j7 0 - 1 2 0 0T::^-;l/tf0*EHrtcOTfTM 
'^~~-)V<r>\^1l'tli)^X'htil<iX< ^ *«?2 0 0-7 0 Ox 

[0038] m.mm<^^^ ^-m<nw^. t-^ 
^-^(^t-^h'o^xx/^mmK'fMz. M«tt* 

[0039] ^WWtt^^F^yFl 6(4, :&«C0. A 

h^htfiX^t, ^tiC^cnmmhLX^i. ;i^UxxT 
-t-foy, T-br-F. lx-3y, *rUxxr 

{4, jligv;1^^7 -f ^;'< > FcOJ^»i/^{4ajt^«mi 

7 0-1 2 0 0TX-;K7)Hj|£§flTV^SV^-nLCOf- 
-;i^T-tJ:<, *«;i4 0~3 0 0T--;P*««f^Lv^. 

[ 0 0 4 0 ] i, ummmx F 9 y F 1 6 m'yxm 

m(r)E/fyxtf::{is/fyxX'X\\ »iL<«i. ^'y 

Xi^cOX F 7 y FJi . ^--ivmi 2 0 0 2 0 0 
OT'SiS. ::<:0«cO;<r5>^Siij«{4, Corning tPPGcOM* 
*^IStLT*3'9, -etT, «1 2-*^;2 0g/7■~-;^ 
k V ^ 0 ]mmM\^m'\tts: fco^Mo^tt ; (i t ^ fc-^ie 

fc T/P;^ U (;«-tl.Wtt ; ^a^im^^t J: -^xm^ix 

ttti X ifm% b w^^mzn-thSi^ mmnmx-h 

r^W^<ny'y'7'f<n±. WTO^HC^^fl^ 
^ait-A*T'#I.^WS4>(OiitK^;57XaSiiOX 
yyyY^^^Li.o\L^tX\^h. 

[004 1] 

[^1] 
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« 1 A^-C'^l.. 

mm<aft9y^itm<omsi [ o o 4 3 ] 02-04 iz^^mmmmco:^^^-^ h y 

mm^<7)fm. immmnm. ^yxmatti 

[0044] Tim 2 {i. ^^x-imt^i^mizx -ox 

^mmm^xhyyf. t5^X/:^yXWmxhyy}<a) 
j 0 0 4 2 ] ±MiCOmcom&<^mmt. ^^XifMX h . P 3 1 2^y F^ffiffl-tl-Heberlein SlideJet 

7yKSrfi^-ri,£0(ifflv^/i>^i. mm.mji-mxmni(^ -Fiis^m-oxmrntrz. ^cosiidejetggtfi, j^js 

^tT-ftl,, ^tli^ff):^'yXWmxhyy}<l±. ^I^ffa O-SOpsicom^cO^^^mi^tihtK ^4 0-5 Op 

izm-iw'^commzn^txmntfzim^'^h^xii sico^^smt ^cr>m^iim l<<±, m 

mX'^h. ^WMmmLKc\>m^.bLX . -nrniiy #**-'2ppii*}lT'*0, ^42^**L^v^;t*^MtL 
M^LV^*|-&. -^-<7)D-2 2 5Xh5yh'il;t{iZl-9 [0045] 

coG-4 5oxh5>'H^ffiffl-c#§, mm^j:^'yxm im2] 

MXhyyVli, Owens-CorningfcPPG Industries*^^) 

m 2 







G-4 5 0 


9 9.21 


D- 2 2 5 


19 8.0 


G- 1 5 0 


2 9 7. 6 


G-7 5 


5 9 5. 2 7 


G-5 0 


8 9 2. 9 0 


G-3 7 


1 2 0 6. 62 







* ® rit » 


1 


4 


6 5 0 Spectratftit 

60 0 ;<f9;^«||l 

X50 0 ^y^^j^f'/uftiiA 

0.0 02 ;^^>'V;^;^^— A'!7^'ir— 


2 


4 


6 5 0 SpectralKli 

1 2 0 0 iify:^im 

X 8 4 0 ■J-'f H 

0.002 :it7'>'t';^;^f— /i^!7>f -v— 


3 


4 


3 7 5 SpectralRIi 
3 0 0 it'^:^mik 

XI 000 

0.003 ^Tyi>':x.:x.^^n,i^^'^— 


4 


4 


KevlarWt 

1 2 0 0 nf^y^tm 

X8 4 0 i-^fvil^ 

0.002 


5 


4 


KevlariBMi 

3 0 0 is^y-wm. 

XIOOO jKyai^T'/i/ 

0.003 7,'fVV7.7.'^~-/i'V^^— 



[0046] m.^\is:Emt1^^^<n^^^ ■. 

[0047] 



[«3] 
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X f 7 K 




6 


3 


6 5 0 SpectxaSUt 

X5 0 0 S<y=cJX7^>U-aiI* 

0.00 2 :^^>^::x.y(.'f—A^y^^^ 


7 


3 


3 7 5 SpdctralWi 

X 5 0 0 -r-friy 

0.0 0 2 


8 


3 


1200 SpectrdKiHt 

XI 000 :d<!J3iy^fA' 

0.0 03 i'Wj^^^— A'!7'<ir— 


9 


3 


X -t^^l^ 

0.0 0 2 :xf-:^V'::x.:x.f—A^9>r'^— 


1 0 


3 


KevlarSUK 

X d^yaiJXf'/P 

0.00 3 :*.f':^i':x.:x.^—A'<7^'t~- 


1 1 


3 


3 0 0 rtf^StfUp 

X50 0 ^V^:^y'A'}»J:^ 

0.00 2 y^'^l^U:x.>^^^A^^^-^'- 


1 2 


3 


8 9 0 if^y-WM 

X 1 0 0 0 

0.0 0 2 ;*7'>UXJ*f^— A'^-Y'V— 


1 3 


3 


6 0 0 ;tf7^tllli 
X8 4 0 -r-^ny 

0.00 3 A'!7>r^— 


1 4 


3 


6 5 0 SpectraflMt 
6 0 0 ffy:^mn 

0.0 0 2 J^-ri'l-'J^y^.?— A'!7-1'■^— 


1 5 


3 


l 2 0 0 Spectrottli 
1 2 0 0 Jlf'yj^mi 
0.0 03 :^y^>'>:x.:x.f-^A^i7yf^— 


1 6 


3 
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MULTI-COMPONENT YAKN AND METHOD OF MAKING THE SAME 

1. Field of the Inventioa 

The present invention relates to the field of cut and abrasion resistant combined yams 
iocluding a metallic component, to composite yams including sudi combined yams, and to 
the application of air interladng technology to the manufacture of such combined yams. 

2. Background of the Invention 

The present invention relates to composite yams useful in the manufacture of various 
types of protective garments such as cut and puncture resistant gloves, aprons, and glove 
liners, and in particular to composite yams usefid for the manufacture of these garments that 
include a metallic strand as a part of the yam construction. 

Composite yams that include a metallic yam component, and cut-resistant garments 
prepared therefrom are known in the prior art. Representative patents disclosing such yams 
include U.S. Patent Nos. 4,384,449 and 4.470,251 . U.S. Patent No. 4,777.789 describes 
composite yams and gloves prepared finm the yams, m which a strand of wire is used to 
VTsp the core yara The core components of these prior art composite yams may be 
comprised of cut-resistant yams, non-cut resistant yams, fiberglass and/or a metallic strand, 
such as stainless steel. One or more of these components may also be used in one or more 
cover yams that are wrapped around the core yam. 

It is well known in the art to manufacture such composite yams by combining an 
inherently cut -resistant yam with other strands using wrapping techniques. For example, 
these yams may use a core construction comprising one or more strands that are laid in 
parallel relationship or, alternatively, may include a first core strand that is overwiapped with 
one or more additional core strands. These composite yams can be knit on standard glove- 
making machines with the choice of machine being dependent, in part, on the yam size. 
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Wiam>ing techniques are expensive because they are relatively slow and oflen require 
that Bcpaiate wiping steps be made on separate machines 'widi inleimediate wind up steps. 
Further, those techniqaes require an increased amount of yam pet unit length of finished 
product depending on the ninnbec of turns per inch used in the wrap. Generally, the greater 
the number of turns per inch, the greater the expense associated with making the composite 
yam. When the yam being wrapped is liigh performance fiber, this cost may be high. 

Knitted gloves constructed using a relatively high percentage of high performance 
fibers do not exhibit a soft hand and tend to be stiff. This characteristic is believed to result 
from the inherent stiffness of the high perfonnance fibers. It follows that the tactile response 
and feedback for the wearer is reduced. Because these gloves ^ically are used in meat- 
cutting operations around sharp blades, it would be desirable to maximize these qualities in a 
cut-resistant glove. 

The use of a stunless steel or other wire strand, as at least a part of the core yam, 
provides enhanced cut resistance in gannents, such as gloves. However, various 
disadvantages of prior art composite yams incoipoiating a stainless steel or other wire strand 
have been noted. For example, there has been, with prior ait yam construction techniques, a 
risk of breakage of some of the wire strands, resulting in exposed wire ends that can penetrate 
the user's skin. 

Also, during knitting, the wire component of the yam tends to kink and form knots 
when subjected to the forces normally incurred during knitting. Wire strands alone cannot be 
knitted for this reason. While the problem is somewhat lessened by combihing the wire 
strand or strands with other fibers as taught in the prior art, the wire component still tends to 
kink, knot or break, thereby lessening its usefiilness in cut-resistant garments. 
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Jiuis, there is still a need for a composite yam that includes a wire component that 
does not significandy kink and form knots during knitting. There is also a need for a less 
expensive and time consuming technique for combiniqg cut-resistant and non-cut-resistant 
yam strands with wire strands to create a single combSned strand, and for the resultant yams 
and gamients roanu&ctured thcrcirom. 

Summary of the Invention 

In accordance with the present invention, it has been found that stietch-resistant 
composite yams that include a wire component can be produced by incorporating or 
"encasing" one or mote metalUc strands into a strand produced by intermittently air 
interlacing two or more non-metallic fiber strands, at least one of the strands being of a cut 
tesistant material that is "stronger" than the wiie strand having a higher tenacity and a greater 
resistance to stretching. Combining this stronger cut-resistant strand with the wire strand 
prevents kinking and forming of knots in the wire strand during knitting, thereby providing a 
yam with the desired advantages of wire strands, without the disadvantages previously 
experienced. 

The other strand used in construclion of the yam may be a cut resistant material, a 
non-cut resistant material aod/or fiberglass. At least one of the fiber strands is a 
multifilament strand. The resulting combined yam is useful alone or with other yams b 
manufacturing garments, such as gloves that have surprising softness, hand and tactile 
response, without kinks or knots due to stretching of the wire component during garment 
manu&ctuTB. 

The invention further relates to a method of making cut resistant combined yams 
including the steps of feeding a plurality of yam strands into a yam ait texturizing device 
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stnuids to fonn attachment points intennittently along the lo^^ths of the non-metallic strands, 
whetrin the plurali^ of strands includes 

(i) at least one wire strand; 

(ii) a first non-metallic fiber strand comprised of an inherently cut resistant 
material; and 

(iii) at least one additional non-metallic strand comprised of an inherently 
cut resistant material, a non-cut resistant material or fiberglass, at least one of 
the non-metallic fiber strands b«ng a multifilament strand. 

The first and additional non-metallic fiber strands may be identical, i.e., both or all 
strands may be multifilament strands of a cut resistant material. Alternatively, the cut 
resistant strand can be combined with a non-cut resistant strand, with one of the stands being 
a multifilament strand, and die other strand being a spun yam. 

The wire strand will normally be a monofilament, e.g., a single wire. During air 
interlacing, the non-metallic yam fibers are whipped about by the air jet entangling the fibers 
of the two non-metallic yams, and fomiing attachment areas, points or nodes along the length 
of the wire. During air interlacing, the individual fibers of the two non-metallic strands are 
interlaced with each other around the stainless steel strand, which is normally a single 
filament, encasing or incorporating the stainless steel strand within the interlaced non- 
metallic strands, at least in some of the zones. At other times the wire may be alongside the 
non-metallic strands, however since at times the non-metallic strands are interlaced around 
the wire, the term "around" is appropriate and will be used hereinafter. As a result of the 
support provided by the entangled yams at the intermittent attachment points, the bending 
capability of the wire component is significantly increased, minimising bieakage problems 
previously encountered. 
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These combined yams can be used alone in the manufacture of items such as cut 
lesistant gannents, or can be combined in parallel with another yam during product 
manufacture. Alternatively, the combined yams may be used as a core yam in composite 
yams, wiA a fiist cover strand wrapped about the combined strands in a first direction. A 
second cover strand may be provided wrapped about the first cover strand in a second 
direction opposite that of the first cover strand. 

Processes involving toeatment of yams with air jets arc well-known in the prior art 
Some of these treatments arc used to create textured yams. The term "texturing" refers 
generally to a process of crimping, imparting random loops, or otherwise modifying 
continuous filament yam to increase its cover, resilience, warmth, insulation, and/or moisture 
absorption. Further, texturing may provide a different surface texture to achieve decorative 
effects. Generally, this method involves leading yam through a turbulent region of an air-jet 
at a rate &ster than it is drawn off on die exit side of the jet, e.g., overfeeding. In one 
approach, the yam structure is opened by the air-jet, loops are formed therein, and the 
structure is closed again on exiting the jet. Some loops may be ioclnd inside die yam and 
oOiers nuy be locked on the suiface of the yam depending on a varied of process conditions 
and the structure of the air-jet texturizing equipment used. A typical air-jet texturizing 
devices and processes is disclosed in U.S. Patent 3,972,174. 

Another type of air jet treatment has been used to compact multifilament yams to 
Improve their proccsslbility. Flat multifilament yams are subjected to a number of stresses 
during weaving operations. These stresses can destroy interfilament cohesion and can cause 
filament breakages. These breakages can lead to costly broken ends. Increasing 
interfilament cohesion has been addressed in the past by the use of adhesives such as sizes. 
However, air compaction has enabled textiles processors to avoid the cost and additional 
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processiiig difSculties associated with the use of sizes . The use of air compaction for high 
strength and non-high strength yams is disclosed in U.S. Patents 5,579.628 and 5,51 8,814. 
The end product of these processes typically exhibits some amount of twist. 

Other prior art, such as U.S. Patents 3,824,776; 5,434,003 and 5,763,076, and earUer 
patents referenced therein, describe subjecting one or more moving multifilament yams with 
minimal overfeed to a transverse air jet to fonii spaced, entangled sections or nodes that are 
separated by sections of substantially unentangled filaments. This intermittent entanglement 
imparts coherence to the yam, avoiding the need for twisting of the yams. Yams possessing 
these characteiistics are sometimes referred to in the prior art as "interlaced" yams, and at 
other times as "entangled" yams. 

While intermittent air entanglement of multifilament yams has been used to Impart 
yam coheteiKe, the application of this technology to combining yams including a cut 
resistant yam component and a wire component has not been recognized, nor has the 
resultant advantages and properties of combined yams resulting fiom the application of this 
technology. 

These and other adjects of the present invention vrill become apparent to those skilled 
in the art after a reading of the following description of the piefeired embodiments when 
considered in conjunction with the drawings. It should be understood that both the foregoing 
general description and the following detailed description are exemplary and explanatory 
only and are not restri(^ve of the invention as claimed. The accompanying drawings, which 
are incorporated in and constitute a part of this specification, illustrate one embodiment of the 
invention and, together with the description, serve to explain the principles of the invention. 
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Brief Dc«eription of the Dnfrings 

The above and other objects, featmes, and advantages of the present Invention will be 
moi« cleariy imdetstood from the following detailed description taken in conjunction with the 
accompanying dmwings, in which: 

FIGURE 1 is a schematic representation of the structure of the combined yam of the 
present invention; 

FIGURE 2 is an illustration of a preferred embadiment of a composite yam in 
accordance with the principles of the present invention having a single core strand of a 
combined yam and two cover strands; 

FIGURE 3 is an illustration of an alternative embodiment of a composite yam in 
accordance with the principles of the present invention having two core strands and two cover 
strands; 

FIGURE 4 is an illustration of an alternative embodiment of a composite yam in 
accordance with (he principles of the present invention having a single core strand and a 
single cover strand; 

FIGURE 3 is an illustration of a ]HX>tective garment, namely a glove, in accordance 
with Ifae principles of the present invention, and 

FIGURE 6 is a schematic representation of the method of making the combined yam 
of the present invention. 

Detailed Description of the Preferred Embodiment 

The term "fiber" as used herein refers to a fimdamental component used in the 
assembly of yams and febrics. Generally, a fiber is a component that has a length dimension 
that is much greater than its diameter or width. This teim includes ribbon, strip, staple, and 
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other foims of chopped, cut or discontinuous fiber and the like having a regular or iiregular 
cross section. "Fiber" also includes a plundi^ of any one of tlie above or a combination of 
the above. 

As used herein, the teim "high perfoonance fiber" means that class of fibers having 
high values of tenacity such that they lend themselves for applications where high abrasion 
and/or cut resistance is important. Typically, high peifonnance fibers have a very high 
degree of molecular orientation and crystallinity in the final fiber structure. 

The term "filament" as used herein refers to a fiber of indefinite or extreme length 
such as found naturally in silk. This term also refers to manufactured fibers produced by, 
among other tilings, extrusion processes. Individual filaments making up a fiber may have 
any one of a variety of cn>ss sections to include round, serrated or crenuiar, bean-shaped or 
others. 

The term "yam" as used herein refers to a continuous strand of textile fibeis, 
filaments or material in a form suitable for knitting, weaving, or otherwise intertwining to 
foim a textile &bric. Yam can occur in a variety of forms to mclude a spun yam consisting 
of staple fibers usually faoimd together by twist; a multifilament yam consisting of many 
continuous filaments or strands; or a monofilament yam that consists of a single strand. 

The term "combined yam" as used herein refers to a yam that is comprised of a cut 
resistant strand combined with a non-cut resistant strand and/or a fiberglass strand at 
intemiittent points by air entanglement of the strand components. 

Hie term "composite yam" aa used herein refers to a yam that is comprised of a core 
yam wrapped with one or more cover yams. 

The term "air interlacing" as used herein refers to subjecting multiple strands of yarn 
to an air jet to comlnne the stiands and thus fom a smgle, intermittently commmgled strand. 
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i.6., a combined yam. This treatment is sometimes lefemd to as "air taddng." In "air 
interlacii>g% as the tenn is used herein, adjacem sbands of a cm lesistant yarn and a ^ 
lesistant yam and/or fibeiglass, at least one strand being a multifilament stiand, are passed 
with minimal, i.e., less than KJfA overfeed, through an entanglement zone in which a jet of air 
is intemiittently directed across the zone, generally perpendicular to the path of the strands. 
As the air impinges on the adjacent fiber strands, the strands are vtdiipped about by the air jet 
and become inteimingled or entangled at spaced zones or nodes. The resulting combined 
yam is characterized by spaced, air entangled sections or nodes in which the fibers of the 
strands are entangled or "tacked" together, separated by segments of non-entangled adjacent 
fibers. 

The term "encasing" or "encased", as used heron means that the interlaced non- 
metallic yams capture and hold the will within and/or alongside Hie interlaced yams as a 
unitary combined yam. 

A combined yam 10 according to the present invention is illustrated schematically in 
Figure 1. The combined yam can be used in combination with other yam strands to make a 
cut resistant composite yam and includes at least one wire strand 12 and at least two strands 
14, 1 6 comprised of an inherently cut resislant material. 14, and a non-cut resistant materied 
or fiberglass 16. Strands 14 and 16 are interlaced with each other and around wire strand 12 
to form attachment points 13 intermittently along the lengths of the single combined strand 
10. Desirably, one or the other of the strandsl4, 16 is a multi-filament strand. The strands 
14, 16 ate air interlaced around the wire using well-known devices devised for that purpose. 
A suitable device 1 8 includes the SlideJet -FT system with vortex chamber available from 
Heberlein Fiber Technology. Inc. 
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This device will accept multiple nuining multi-filBment yams and the wire strand. 
The yams are exposed to a plundity of air streams such that the filaments of the yams are 
unifomiiy intertwined with each other over the length of the yam and around the wire. This 
treatment also causes intemiittent interlacing of (he yam strands to fonn attachment points 
between the yam strands along their lengths. These attachment points, depending on the 
texturizing equipment and yam strand combination used, are normally separated by lengths 
of non-interlaced strands having a length of between about 0.125 and about one inch. The 
number of yam strands per unit length of a combined interlaced strand will very depending 
on variables such as the number and composition of the yam strands fed into the device. The 
practice of the present invention does not include the use of yam overfeed into the air 
interlacing device. The air pressure fed into the air-interlacing device should not be so high 
as to destroy the stnicture of any spun yam used in the iHw;tice of the present invention. 

The cominned yam illustrated in Figure 1 may be used alone or may be combined 
with other strands to create a varied of composite yam structures. In die preferred 
embodiment depicted in Figure 2, the composite yam 20 includes combined yam core strand 
22 made according to the above described technique overwiapped with a Ocst cover strand 
24. The cover strand 24 is wrapped in a first direction about the core strand 22. A second 
cover strand 26 is c verwrapped about the first core strand 24 in a direction opposite to that of 
the first core strand 24. Either of the first cover strand 24 or second cover strand 26 may be 
wrapped at a rate between about 3 to 16 turns per inch with a rate between about 8 and 14 
turns per inch being preferred. The number of turns per inch selected for a particular 
conqx>site yam will depend on a variety of factors including, but not limited to, the 
Conqx>sition and denier of the strands, the type of winding equipment that will be used to 
make the composite yam, and the end use of the articles made from the composite yam. 
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Tuming to Figure 3, an ahemotive composite yam 30 includes a first combined yam 
core stnuid 32 made in accordance to the above described teclmique laid parallel with a 
second core stnud 34. This two-strand core stracttire is overwrapped with a first cover strand 
36 in a first direction, «4iich may be cloclc-wise our counter clock-wise. Alternatively, the 
composite yam 30 may include a second cover strand 38 overwrapped about the first cover 
strand 36 in a direction opposite to that of the first cover strand 36. The selection of the tums 
per inch for each of the first and second cover strands 36, 38 may be selected using the same 
criteria described for the composite yam illustrated in Figure 2. 

An alternative embodiment 40 is illustrated in Figure 4. This embodiment includes a 
composite yam core strand 42 made in accordance with the technique described above that 
has been wrapped with a single cover stiand 44. Tbis cover strand is wrapped about the core 
at a rate between about 8 and 16 tums per inch. The rate will vaiy depending on the denier of 
the core and cover strands and the material from «4iich they are constructed. It will be 
readily apparent that a large number of core cover combinations may be made depending on 
the yam available, the characteristics desired in the finished goods, and the processing 
equipment available. For example, more than two strands may be provided in the core 
construction and more than two cover strands can be provided. 

Strand 12 is constructed of a flexible metallic, prefisrably annealed, very fine wire. 
The strand is desirably of stainless steel. However, other metals, such as malleable iron, 
copper or aluminum, will also find utility. The wire should have a total diameter of from 
about 0.0016 to about 0.004 inch, and preferably from about 0,002 to about 0.003 inch. The 
wire may be comprised of multiple wire filaments, with the total diameters of the filaments 
bang within these ranges. 
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The inherently cut resistant strand 14 may be constructed fixHn high perfonnance 
fibers well Icnown in the art These fibers include, but are not limited to an extended-chain 
polyolefin, preferably an extended-cham polyethylene (sometimes refetied to as 'Ultrahigh 
molecular weight polyethylene"), such as Spectra* fiber manufiictured by Allied Signal; an 
aramid, such as Kevlar* fiber manufactured by DuPont De Nemours; and a liquid crystal 
polymer fiber such as Vectran* fiber manufactured by Hoescht Celanese. Another suitable 
inherently cut resistant fiber includes Certran* M available from Hoescht Celanese. 

These and other cut resistant fibers may be supplied in either continuous multi- 
filament form or as a spun yam. Genetally, it is beheved that these yams may exhUiit better 
cut resistance when used in continuous, multi-filament form. The denier cf the inherently cut 
resistant strand may be any of the commercially available deniers within the range between 
about 70 and 1 200, with a denier between about 200 and 700 being preferred. 

In order to prevent stretching, kinking, and forming knots of the wire component 
during knitting of garments, and resultant kinking and knotting or the wire, the cut-resistant 
yam should be "stronger" having a higher tenacity and a greater resistance to stretching. 

The non-cut resistant strand 16 may be constnicted from one of a variety of available 
natural and man made fibers. These include polyester, nylon, acetate, rayon, cotton, 

polyestcr-cotton blends. The manmade fibers in this group may be supplied in either 
continuous, multi-filament form or in spun form. The denier of these yams may be any one 
of the conuneicially available sizes between about 70 and 1200 denier, with a denier between 
about 140 and 300 being piefiMred and a denier. 

If the non-cut-resistant strand 16 is fiberglass, it may be either E-glass or S-glass of 
either continuous filament or spun construction. Preferably, the fiberglass strand has a denier 
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of between about 200 and about 2,000. Fiberglass fibeis of this type are manufactured both 
fay Coming and by PPC and aie characterized by various properties such as relatively high 
tenacity of about 12 to about 20 grams per denier, and by resistance to most acids aiKl 
alkalies, by being unaffected by bleaches and solvents, and by resistance to environmental 
conditions such as mildew and sunlight and highly resistant to abrasion and aging. The 
practice of the present invention contemplates using several different sizes of Gonunonly 
available fiberglass strands, as illustrated in Table 1 below: 
Table 1 
Standard Fiberglass Sizes 



Flbcrghss 

Size 


Approximate 
Denier 


G-4S0 


99.21 


D-225 


198.0 


G-I50 


297.6 


G-75 


595.27 


G-SO 


892.90 


6-37 


1206.62 



The size designations in the Table are well known in the art to specify fiberglass 
strands. These fiberglass strands may be used singly or in combination depending on the 
particular application for the finished article. By way of non-limiting example, if a total 
denier of about 200 is desired for the fiberglass component of the core, either a single D-22S 
or two G-450 strands may be used. Suitable fiberglass strands are available fiom Owens- 
Coming and from PPG Industries. 

The cover strands in the embodiments depicted in Figs. 2-4 may be comprised of 
either wire strands, inherently cut resistant materials, non-cut resistant materials, fiberglass, 
or combinations tiiereof; depending on the particular aj^lication. For example, in the 
embodiments having two cover strands, the fiist cover strand may be comprised of an 
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inlwreiitly cut resistant material and the second cover strand may be comprised of a non-cut 
resistant matraial such as nylon or polyester. This arrangement permits the yam to be dyed or 
to make a yam ttiat will create particular hand characteristics in a finished attide. 

Table 2 below iUusfirates exemplary four component combinations of wire strands, cut 
resistant straitds, non-cut resistant strands, and fiberglass strands joined by an 
intermingling process. Each of the examples in Table 2 is prepared using the Heberlein 
SlideJet-FT 1 5 using a P3 12 head. The SlidcJct unit is supplied air at a pressure between 
about 30 and 80 psi, with an air pressure between about 40 and 50 psi being preferred. 
Preferably, the air supply has an oil content less than 2 ppm, and desirably, is oil-fiee. 
Table 2 



Interiaced Yarn Embodiments 



Exp 


No. 
Strands 


Yam Components 




4 


650 Spectra Fiber 

600 Fiberglass 

_X 500 Textured Polyester 

0.002 Stainless Steel Wire 


2 


4 


650 Spectra Fiber 

1200 Fiberglass 

_X 840 Nylon 

0.002 Stainless Steel Wire 


3 


4 


375 Spectra Fiber 
300 Fiberglass 
_X 1000 Polyester 
0.003 Stainless Steel Wire 


4 


4 


Kevlar Fiber 
1200 Fiberglass 
_X 840 Nylon 
0.002 Stainless Steel Wire 


5 


4 


Kevlar Fiber 
300 Fiberglass 

X 1000 Polyester 
0.003 Stainless Steel Wire 



Table 3 illustrates the manufacture of three component combined yams: 
Tables 

Interlaced Yam Embodiments 



Exp 


No. 
Strands 


Yarn Components 


6 


3 


650 Spectra Fiber 

X 500 Textured Polyester 
0.002 Stainless Steel Wire 


7 


3 


375 Spectra Fiber 

_X 500 Nylon 

0.002 Stainless Steel Wire 


8 


3 


1200 Spectra Fiber 
_X 1000 Polyester 
0.003 Stainless Steel Wire 


9 


3 


Kevlar Fiber 

_X Nylon 

0.002 Stainless Steel Wire 


10 


3 


Kevlar Fiber 

_X Polyester 

0.003 Stainless Steel Wire 


11 


3 


3O0 Fiberglass 

X 500 Textured Polyester 

0.002 Stainless Steel Wire 


12 


3 


890 Fiberglass 
_X 1000 Polyester 
0.002 Stainless Steel Wire 


13 


3 


600 Fiberglass 
X 840 Nylon 
0.003 Stainless Steel Wire 


14 


3 


650 Spectra Fiber 

600 Fiberglass 

0.002 Stainless Steel Wire 


15 


3 


1200 Spectra Fiber 

1200 Fiberglass 

0.0O3 Stainless Steel Wire 


16 


3 


375 Spectra Fiber 

300 Fibeiglass 

0.003 Stainless Steel Wire 
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Exp 



No. 
Straods 



Yarn Components 



Tf 



KevlarFibtf 

Fiberglass 

0.002 Stainless Steel Wire 



3 



18 



3 



KevlarfiECT 

Fibeiglass 

0.003 Stainless Steel Wire 



In the illustrated embodiments, the fiberglass strand provides a cushioning efiect that 
enhances the cut resistance of the high perfonnance fiber. The wire stand also enhances cut 
resistance of the yam. Advantageously, these affects are achieved widiout the time and 
expense of vmqqiing the high peifiirmance fiber around the fiberglass strands. 

The following examples demonstrate the variety of the composite yams that may be 
constructed using the combined yam components of the preceding tables. The combined 
yam is used as a core strand in each example. The specific composite yam components 
illustrate the invention in an exemplary feshion and should not be construed as limiting the 
scope of the invention. 
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Table 4 



Composite Vara Examples 



Exp 


Interlaced 


First 


Second 


Strand 


Cover 


Cover 




Core 






19 


Exp 1 


150 Polyester 


150 Polyester 


20 


Exp 3 


70 Polyester 


ISO Polyester 


21 


Exp 4 


70 Polyester 


70 Polyester 


22 


Exp 5 


200 Spectra 


840 Nylon 


i3 


Bxp6 


200 Spectra 


200 Spectra 


24 


Exp7 


375 Spectra 


500 Nylon 


25 


Exp 8 


650 Spectra 


650 Spectra 


26 


Exp 9 


375 Spectra 


1000 Spectra 


27 


Exp 10 


375 Spectra 


5/1 Cotton 


28 


Exp 11 


200 Spectra 


200 Spectra 


29 


Exp 12 


36/1 Spun 


36/1 Spun 






Polyester 


Polyester 


30 


Exp 13 


150 Polyester 


150 Polyester 


31 


Exp 14 


70 Nylon 


70 Nylon 


32 


Exp 15 


840 Nylon 


840 Nylon 



Knit gloves, as illustrated in Fig. 5, made with the present interlaced yams are more 
flexible and provide better tactile response than similarly constructed gloves of conventional 
composite yams in which a steel wire forms a component of the composite yam core, and 
have similar levels of cut resistance. Kinking and knotting of the steel component is 
prevented during knitting by the greater stretch resistance of the intermittently entangled cut- 
resistant yam component. Also, tiie steel is better protected from breakage, and the ends of 
the wires, if bfcakage should occur, are less likely to protrude from the &biic sur&ce. 

Although the present invention has been described with preferred embodiments, it is 
to be understood that modifications and variations may be utilized without departing fiom the 
spirit and scope of this invention, as those skilled in the ait will readily understand. Such 



modifications and variations are considered to be within the purview and scope of the 
appended claims and their equivalents. 
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What is claimed is: 

1 . A combined yam comprised of: 

a) a fiist metalGc strand; and 

b) a first non-metallic strand ofa cut resistant material; and 

c) a second ooa-metallic strand of a cut resistant material, a non-cut resistant 
material, or fiberglass; 

said first and second non-metallic strands being air interlaced with each other at intennittent 
points along the lengths of said strands, at least one of said non-metallic strands being a 
multifilament strand, said metallic strand being encased within said non-metallic strands 
along at least a part of the length of said metallic strand. 

2. The yam of claim 1, further including a third non-metallic strand of a cut 
teastant material, a non-cut resistant material or fiberglass, said third strand being of a 
different material than said second sband, said third strand being air interlaced with said first 
and second strands. 

3. The yam of claim 1, wherein said metallic stnmd is of stainless steel. 

4. . The yam of claim 1 , wherein said metallic strand has a diameter of from about 
0.0016 to about 0.004 inch. 

5. Theyamof claim l.wherem said second strand is of a cut resistant material 
selected from the group consisting of ultrahigh molecular weight polyethylene, aramids, and 
high strength liquid crystal polymers. 

6. The yam of claim 1 , wherein said second strand is of a non-cut resistant 
material selected from the group consistuig of polyester, nylon, acetate, layoo, and cotton. 

7. The yam of claim 1 , wherein said intermittent points are spaced from between 
about 0. 12S to about one inch apart 
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8. The yam of claim 1, 'wiwrein said second strand is of a cut resistant or non-cut 
resistant material, and has a denier of from about 70 to about 1200. 

9. The yam. of claim 2, wheiein said second strand is of fiberglass, and has a 
denier of from about 200 to about 2,000. 

10. A combined yam comprised of: 

a) a first strand of stainless steel; 

b) a second strand of a non-metallic cut resistant material; and 
b) a third strand of fiberglass; 

said second and third strands being air interlaced with each other at intermittent points along 
the lengths of said strands, at least one of said strands being a multifilament strand, said 
metallic strand being encased within said non-metallic strands along at least a part of the 
length of said metallic strand.. 

1 1 . The yam of claim 1 0, wherein said fiist strand is annealed. 

12. The yam of claim 10, wherein said first strand has a diameter of fi:om about 
0.001 6 ID about 0.004 inch. 

13. The yam ofclaim 10, vdierein said second strand is acut resistant material 
selected from the group consisting of ultrahigh molecular weight polyethylene, aramids, and 
high strength liquid crystal polymers. 

14. The yam of claim 1 0, wherein said second strand is a non-cut resistant 
material selected from the group consisting of polyester, nylon, acetate, rayon, and cotton. 

15. The yam of claim 10, wherein said intennittent points aie spaced fiom 
between about 0. 12S to about one inch apart. 

1 6. The yam of claim 1 0, wherein said second strand has a denier of from about 
70 to about 1200. 
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17. The yam of claim 1 0, wherein said tbiid strand has a denier of from about 200 
to about 2,000. 

18. A cut resistant composite yam comprised o£ 

a) a core yam including 

i. a first metallic strand; 
ii. ii) a first non-metallic strand of a cut resistant material; and 

iii) a second non-metallic strand of a cut resistant material, a non-cut 

resistant material, or fiberglass; 
said first and second ncm-metallic strands being air interlaced with each other at mtermittent 
areas along the lengths of said strands, at least one of said non-metallic strands being a 
multifilament strand, said metallic strand being encased within said non-metallic strands 
along at least a part of the length of said metallic strand; and 

b) at least one cover yam wra{q)ed around said core yarn in a given direction. 

19. The yam of claim 18, iiirther including a third non-metallic strand of acut 
resistant material, a non-cut resistant material or fiberglass, said third strand being of a 
different matenal than said second strand, said third strand being air interlaced with said fiist 
and second strands. 

20. The yam of claim 1 8, wherein said metallic strand is of stainless steel. 

2 1 . The yam of claim 1 g, \^4ierein said metallic strand has a diameter of from 
about 0.0016 to about 0.004 inch. 

22. The yam of claim 1 8, wherein said first non-metallic strand is of a cut resistant 
material selected from the group consisting of ultrahigh molecular weight polyethylene, 
aramids, and high strength liquid crystal polymers. 
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23. The yam of daim 1 8, wherein said second non-metallic strand is of a non-cut 
resistant material selected from the group consisting of polyester, nylon, acetate, rayon, and 
cotton. 

24. The yam of claim 18, wherein said intemiittent points are spaced finm 
between about 0.125 to about one inch apart. 

25. The yarn of claim 1 8, wherein said second non-metallic strand is of a cut 
resistant or non-cut resistant material, and has a denier of &om about 70 to about 1200. 

26. The yam of claim 1 8, wherein said second strand is of fiberglass, and has a 
denier of from about 200 to about 2,000. 

27. The yam of claim 18, wherein said cover yam is of a material selected from 
the group consisting of ultrahigh molecular weight polyethylene, aramids, high strength 
liquid crystal polymers, polyesters, nylon, acetate, rayon, cotton, polyolefins, and fiberglass. 

28. The yam of claim 1 8, further including a second cover yam wrapped around 
said core yam in the opposite direction from said first cover yam. 

29. The yam of claim 27, wherein said second cover yam is of a material selected 
from the group consisting of ultrahigh molecular weight polyethylene, aramids, high stiengdi 
liquid crystal polymers, potyesters, nylon, acetate, rayon, cotton, polyolefins, and fiberglass. 

30. A cut resistant composite yam comprised of: 
a) a core yam including 

i.) a first strand of stainless steel; 

ti.) a second strand of a non-metallic cut resistant material or a non- 
metallic non-cut resistant material; and 
iii.) a tUid stand of fiberglass; 
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sud, second and thiid strands being air interiaced with each other at intennitteni points along 
die lengths of said strands, at least odc of said strands being a multifilament sband, said 
metallic strand being encased within said non-metallic strands along at least a part of the 
length of said metallic strand ; and 

b) a first cover yam wrapped around said core yam in a given direction. 

31. Theyamof claim 30, wherein said first strand is annealed. 

32. The yam of claim 30, wherein said first strand has a diameter of from about 
0.0016 to about 0.004 inch. 

33. The yam of claim 30, wherein said second strand is a cut resistant material 
selected fiom the group consisting of ultrahigh molecular weight polyethylene, aramids, and 
high strength liquid crystal polymers. 

34. The yam of claim 30, wherein said second atiand is a non-cut resistant 
material selected fiom the group consisting of polyester, nylon, acetate, rayon, and cotton. 

35. The yam of claim 30, wherein said intermittent points are spaced from 
between about 0.125 to about one inch apart. 

36. The yam of claim 30, wherein said second strand has a denier of trom about 
70 to about 1200. 

37. The yam of claim 30, wherein said third strand has a denier of ftom about 200 
to about 2,000. 

38 . The yam of claim 3 0, wherein said first cover yam is of a material selected 
fiom the group consisting of ultrahigh molecular weight polyethylene, aramids, high strength 
liquid crystal polymers, polyesters, nylon, acetate, rayon, cotton, polyolefins, and fiberglass. 

39. The yam ofdaim 38, fiutherincludliQ a second cover yam wrapped around 
said cote yam in the opposite direction horn said first cover yatiL 
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40. The yam of claim 39, wheiein said second cover yam is of a material selected 
from the group consisting of ultrahigh molecular weight polyethylene, aramids, high strength 
liquid crystal polymen, polyester, nylon, acetate, nyon. cotton, polyolefins, and fiberglass. 

41. A mediodofmanuiacturing a cut resistant yarn comprising: 

a) positioning a first strand of a metal adjacent a first non-metallic strand of a cut 
resistant material and a second non-metallic strand of a cut resistant material, a non-cut 
resistant material, or fiberglass, at least one of said strands being of a mtilti-filament material; 

b) passing said metal strand and said non-metallic strands through an air jet 
texturiziiig device where an air jet impinges against said strands at intermittent pomts to 
entangle sud non-metallic strands, said non-metallic strands encasing said metallic strand at 
least at some of said intermittent points. 

42. The yam of claim 41, wherein said first strand is of stainless steel and has a 
dianoeter of from about 0.0016 to about 0.004 inch. 

43. The method of claim 4 1 , wheiein said second strand is of a material selected 
from the group consisting of ultrahigh molecular weight polyethylene, aramids, high strength 
liquid crystal polymers, polyester, nylon, acetate, rayon, cotton, and polyolefins. 

44. The method of claim 4 1 , wherein said intemu ttenl points are spaced from 
between about 0.125 to about one inch apart. 

45. The method of claim 41, further including the step of wrapping a first cover 
yam in a first direction around said combined yam. 

46. The method of claim 45, wherein said first cover yam is of a material selected 
fiom the gioiq> consisting of ultrahigh molecular weight polyethylene, aramids, high strength 
liqiud crystal polymers, polyester, nylon, acetate, layon, cotton, polyolefins, and fiberglass. 
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47. The mediod of claim 45, further including the slqp of wrapping a second cover 
yam around said combined yam in a direction oj^msite fiojn said first cover yam. 

48. The metlwd of claim 47, wherein said second cover yam is of a material 
selected from the group conMsting of ultrahigh molecular weight polyethylene, aranoids, high 
strength liquid crystal polymers, polyester, nylon, acetate, rayon, cotton, polyolefins, and 
fiberglass. 

49. A method of manufacturing a cut resistant yam comprising: 

a) positioning a stainless steel strand adjacent a first non-metallic strand of a cut 
resistant material, and a second non-metallic strand of fiberglass, at least one of said noiv- 
metallic strands being of a multi-filament material; and 

b) passing said stainless steel strand and said non-metallic strands through an air 
jet texturing device where an air Jet inpinges against said strands at intermittent points to 
entangle said non-metallie strands, said non-metallic strands encasing said metallic strand at 
least at some of said intermittent points. 

50. The yam of claim 49, wherem said first strand has a diameter of from about 
0.0016 to about O.0O4 inch. 

5 1 . The method of claim 49, wherein said second strand is of a material selected 
fiom the group consisting of ultrahigh molecular weight polyethylene, anunids, high strength 
liquid crystal polymers, polyester, nylon, acetate, rayon, cotton, and polyolefuis. 

52. The method of claim 49, wherein said intennittent points ate spaced from 
between about 0. 125 to about one inch apart. 

53 . The method of claim 49, fiirther including the step of wrapping a first cover 
yam in a first direction aioimd said combined yam. 
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54. The method of claim 49, wjierein said first cover yam is of a material selected 
fiom die gi»iip consisting of ultrahigh molecular weight polyethylene, aramids. high strength 
liquid crystal polymers, polyester, nylon, acetate^ layon, cotton, polyolefins, and fiberglass. 

55. The method of claim 54, finther including the step of wnq>ping a second cover 
yam around said combined yam in a direction opposite from said first cover yam. 

56. The method of claim 55, wherein said second cover yam is of a material 
selected from the group consisting of ultrahigh molecular weight polyethylene, aramids, high 
strength liquid crystal polymers, polyester, nylon, acetate, rayon, cotton, polyolefins, and 
fiberglass. 

57. A cut resistant garment constructed of a combined yam comprised of: 

a) a first metal lie strand; 

b) a first non-metallic strand ofa cut resistant material; and 

c) a second non-metallic strand of a cut resistant material, a non-cut resistant 
material, or fiberglass; 

said first and second non-metallic strands being air interlaced with each other at intermittent 
areas along the lengths of said strands, at least one of said non-metallic strands being a 
multifilament strand, said metallic strand being encased within said non^etallic strands 
along at least a part of the length of said metallic strand. 

58. The garment of claim 57, further including a third strand ofa cut resistant 
material, a non-cut resistant material or fiberglass, air interlaced with said first and second 
strands. 

59. The garment of claim 57, wherein said second strand is selected fiom the 
group consisting of ultrahigh molecular weight polyethylene, aramids, high strength liquid 
crystal polymers, polyester, nylon, acetate, rayon, cotton, and polyolefins. 
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60. The garoient of claim 57, vriierein said intennitteiit points are spatxd £rom 
between about 0.12S to about one inch apatl 

6 1. The gannent of claim 57, wherein said second strand has a denier of from 
about 70 to about 1200. 

62. The garment of clmm S7, wherein said gannent is a glove. 
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ABSTRACT 

A cut-iesistant combined yam is described that includes a wiie component. Kinking 
and knotting of the wiie component resulting fiom stretching of the wire component during 
knitting is avoided by encasing the wire component within a cut resistant combined yam that 
has a higher stretch resistance than die wire component, The combined yam includes at least 
one strand of stainless steel, at first non-metallic strand of an inherently cut-wsistant material, 
and a second non-metallic strand of a cut resistant material, a non-cut resistant material or 
fiberglass. The non-metallic strands are air interlaced with each other to form intermittent 
attachment areas along the lengths of the strands. At least one or the other of the strands is a 
multi-filament strand. During air interlacing operation, the two non-metallic strands encase 
the staiidess steel strand in the non-metallic strands at least in some of the zones. A 
composite yam may be formed by wrapping at least one cover strand wrapped about the 
combined yam in a iiist direction. A second cover strand may be wrapped about the 
combined yam in a second direction opposite the first diiecdon. 



